Introduction {#sec1-1}
============

Trigonocephaly, coined by Welcker 1862, is an entity characterized by premature fusion of metopic suture.\[[@ref1]\] It is a rare form of craniosynostosis, reported in 0.3/1000 live births.\[[@ref2]\] Frontal bone grows in the transverse direction, perpendicular to the fused metopic sutures leading to arrested development of frontal area with compensatory expansion of other areas resulting in trigonocephaly. It is characterized by keel shaped deformity of forehead with midline ridge, bilateral fronto temporal constriction with compensatory biparietal expansion, supra orbital and lateral orbital retrusion and hypotelorism.\[[@ref3][@ref4][@ref5][@ref6]\]

Surgery is performed predominantly for aesthetic and psychosocial considerations. Various techniques have been described for the surgical treatment of trigonocephaly ranging from simple suturectomy to calvarial bone remodeling, minimally invasive procedures to distraction osteogenesis.\[[@ref2][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\]

We describe a new surgical technique in which in addition to excision of the metopic suture, the remaining frontal cranial free bone flaps are differently fashioned, and the supraorbital bar is advanced on both sides and fixed.

Case Report {#sec1-2}
===========

A 3-year-old child presented with a complaint of triangular forehead since birth \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. There were no other complaints, like features of raised intracranial pressure or another associated deformity of the craniofacial area. Patient was evaluated and diagnosed as a case of nonsyndromic trigonocephaly, Noncontrast computed tomography head was done with three-dimensional reconstruction to rule out another intracranial pathology as well as to study the bony anatomy of the craniofacial area. Then the patient was taken up for surgery.

![Preoperative noncontrast computed tomography showing small anterior cranial fossa (ACF) and conical shape of ACF with keel shaped ridge](JPN-9-125-g001){#F1}

![Photograph showing conical shape fore head with ridge](JPN-9-125-g002){#F2}

Surgical Technique {#sec1-3}
==================

After induction patient is placed supine on a head ring holder in a neutral position with a slight extension. After scrubbing bicoronal skin incision marking done starting from one ear lobule to the other ear lobule and running posterior to the coronal suture in a zig zag fashion and infiltrated with xylocain with adrenalin 0.5%. The incision site was painted with betadine and draping done. The scalp flap was raised until temporal muscles and borders of both orbital rims were visible bilaterally. Periorbita was gently separated from the superior medial and lateral orbital walls. Supraorbital neurovascular bundles released with a fine chisel and then retracted, along with periorbita. Dissection around both orbital rim is done to expose nasofrontal suture medially and both frontozygomatic suture bilaterally. Temporal muscle is dissected and retracted posteriorly to expose the area of pterion and squamous part of the temporal bone. Aggressive use of cautery and dissection is avoided because this will cause temporal muscle atrophy and postoperative temporal hollowing. Bilateral pterional burr hole made, two para saggital burr hole behind the coronal suture and one midline frontal burr hole 2 cm above frontonasal suture is made. With the help of craniotome bone flap is raised. This frontal craniotomy extends behind the coronal suture. Inferior limit of craniotomy is nearly 1.5 cm above the superior orbital rim thus leaving a thick fronto orbital bandeau for remodeling. Frontal bone is separated from dura all around and removed. Superior sagittal sinus is covered with gel foam to prevent air embolism and oozing. Dura is freed from lesser wing of the sphenoid bone laterally and foramen caecum medially. Supraorbital horizontal bar is mobilized on either side anteriorly and fixed with titanium plate and screws.

Frontal reconstruction is made by excising the metopic suture and fashioning the residual two pieces as shown in Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}. On one side it was simply transected and molded and on the other side, it was fashioned in finger clasping shape. The reconstruction in finger clasping manner covers expanded area without significant bony defect. Moreover, space between the parts of the bone will be filled by the growth of bone. Also, there is widening of anterior cranial fossa in the transverse direction. These pieces of calvarium were fixed with nonabsorbable suture as shown in Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}. After hemostasis suturing of bilateral temporalis muscles was done. Scalp flap sutured in layers. Intraoperative total blood loss is 200 ml, 100 ml blood transfusion was given intraoperatively, and patient was discharged after 4 days with good cosmetic result \[Figures [5](#F5){ref-type="fig"} and [6](#F6){ref-type="fig"}\], improving further over 1 year.

![Intraoperative photograph showing the manner in which bone has been cut](JPN-9-125-g003){#F3}

![Intraoperative photograph showing the manner in which bone has been cut from frontal side](JPN-9-125-g004){#F4}

![Postoperative photograph showing improved contour of fore head](JPN-9-125-g005){#F5}

![Postoperative noncontrast computed tomography head with three-dimensional reconstruction showing increased volume of anterior cranial fossa as well as improved contour of fore head](JPN-9-125-g006){#F6}

Discussion {#sec1-4}
==========

Trigonocephaly is a post-neurulation defect causing premature fusion of the metopic suture usually occurring before birth.\[[@ref19][@ref20]\] Normally it fuses at 1 year of age or may remain patent up to the age of 2 years.\[[@ref19]\] Reason for premature fusion of the metopic suture may be one or combination of following-Intrauterine compression; from the subjacent dura mater supplying osteoinductive growth factors and cellular elements to the suture mesenchyme; exposure to high level of thyroxine resulting from maternal, juvenile, or neonatal hyperthyroidism; deficient brain growth; primary abnormality of mesenchyme; rickets; hypercalcemia; and or gene mutation.\[[@ref21][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27][@ref28]\]

Trigonocephaly is a rare form of craniosynostosis with an incidence of about 7/2500 live births, and accounts for 7-23% of the largest series. More common in males, accounting for 65-85% cases.\[[@ref3][@ref29]\] Spectrum of disease ranges from mild to very severe degree deformity. In severe forms, brain growth is largely restricted between the frontal bones in the coronal plane, with obvious secondary cranial vault deformities.\[[@ref4][@ref30][@ref31][@ref32]\] Characteristic keel shaped forehead can be seen, with bifrontal retrusion, bifronto temporal narrowing, and compensatory biparietal expansion. Hypotelorism develops due to restricted forward and lateral expansion of the anterior skull base and changes in the orbital shape and volume, with or without epicanthal folds.\[[@ref4][@ref17][@ref33]\]

Various techniques have been described for the correction of deformity at the various stages of operation. Range is from simple suturectomy to calvarial bone remodeling. Distraction osteogenesis which is based on Elizarovs principle is also tested.\[[@ref2][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18]\]

Correction of trigonocephaly requires mainly work at two levels one is at the level of frontal bandeau and another is at the level of calvarial part of the frontal bone.\[[@ref22]\] Supraorbital bar is usually advanced and fixed with titanium plates and screws. Green stick fractures are made at lateral orbital walls to correct the bitemporal constriction and to normalize contour. In the calvarial part of the frontal bone, multiple fingers like osteotomy done toward its center so that it can expand in the lateral direction to provide space for growing brain, this maneuver creates the round shape of head.\[[@ref2][@ref34][@ref35]\] There are multiple ways of doing osteotomy of the frontal bone like zig zag, finger like fashion. We had excised metopic suture, and the residual two halves were refashioned. One-half is cut in a step ladder manner in the anteroposterior direction, and the other half is remodeled in finger clasping shape to fill the gap of the metopic suture, as shown in Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}. As the growth of bone occurs perpendicular to the suture line and in case of metopic suture fusion which lies in the anteroposterior direction the growth will be restricted in the transverse direction and doing surgery in such a manner that is cutting the bone in step ladder pattern with suturectomy of the metopic suture and creating a space between bone fragments, we can give a space for the growth of the bone in the transverse direction and this direction is most physiological for the frontal bone growth. Hence, we believe that this may result in better cosmetic appearance.

Treatment of metopic synostosis is multidisciplinary, plastic and reconstructive surgeon, neurosurgeon, pediatrician and ophthalmologist are necessary. Timing of surgery is controversial. Aim is best long-term cosmetic results and minimal risk. While patients are usually operated at around 1 year of age, patients in few other series were operated at the age of 3-9 months.\[[@ref30][@ref36][@ref37]\]

Conclusion {#sec1-5}
==========

This technique seems to be a simple and cost-effective technique for correction of trigonocephaly with good results. The finger clasping reconstruction provides better molding with expanded coverage. The avoidance of miniplates and screws for the calvarial reconstruction brings down the cost of surgery while allowing for natural molding.
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